Modulation of RNA polymerase activities in the intestine of adult rats by dietary sucrose.
The effect of sucrose feeding on endogenous intestinal RNA polymerase activities and on chromatin structure was studied in rats. Adult rats were given a 70% sucrose solution for 15 hours following a 48-hour starvation period. Comparison was made with rats starved for 63 hours and with ad libitum nourished animals. Chromatin-bound RNA polymerase I activity was significantly reduced by starvation. Sucrose feeding provoked a significant rise in the activity, but the level found in the nourished rats was not reached. The free poly[d(A-T)]-dependent RNA polymerase I activity of the sucrose-fed rats exceeded that of the starved and the nourished animals. Chromatin-bound RNA polymerase II activity was enhanced most markedly by sucrose feeding. The balance between the chromatin-bound and free enzymes was shifted towards the chromatin-bound state when compared to the starved and nourished rats. Starvation caused a reduction in the size of oligonucleosomes but sucrose feeding restored almost entirely the original pattern obtained in the nourished animals. These results reflect modifications in the structure of chromatin after sucrose feeding. The present report demonstrates that the adaptive processes triggered in the intestine by dietary sucrose are associated with changes in gene expression.